This study examines the usefulness of trader-position-based sentiment index for forecasting future prices in six major agricultural futures markets. It has been found that large speculator sentiment forecasts price continuations. In contrast, large hedger sentiment predicts price reversals. Small trader sentiment hardly forecasts future market movements. An investigation was performed into various sentiment-based timing strategies, and it was found that the combination of extreme large trader sentiments provides the strongest timing signal. These results are generally consistent with the hedging-pressure theory, suggesting that hedgers pay risk premiums to transfer nonmarketable risks in futures markets. Moreover, it does not appear that large speculators in the futures markets possess any superior forecasting ability.
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INTRODUCTION
Commitments of traders (COT) reports that have been published periodically by the Commodity Futures Trading Commission (CFTC) since the early 1980s detail positions taken by the three types of traders-large speculators, large hedgers, and small traders in U.S. futures markets.
1
The unique trader-position information has long been promoted by financial analysts as valuable for timing the market. For instance, Briese (1994) argued that the COT reports could be followed much like SEC insider transaction information to spot profitable opportunities. The article goes on to say that: "(C)ommercials are typically value buyers. When their net buying is near its historical top, it is a tip-off that they think bargains are available. When their net position reaches its lower historical boundary, it usually means that they think tulip-mania has gripped a market" (Briese, 1994, p. 20) . Arnold (1995) stated that an understanding of open interest by type of traders was crucial in futures trading, and promoted how to find high profitability trades by examining trader positions.
Do COT reports contain useful information about future market movements in futures markets? If the answer is yes, how does a specific type of traders forecast market movements? How reliable is the forecast? How to enhance returns by making use of trader position information? What is the source of return predictability? Although the unique traderposition information has been watched closely by market users, important issues of whether and how the information may be useful for timing the market have not gained any academic interest. 2 The primary objective of this article is to provide initial empirical evidence on the usefulness of trader-position information for forecasting future market movements in six actively traded agricultural futures markets-corn, soybeans, soymeal, wheat, cotton, and world sugar. To investigate this issue, a sentiment index was constructed for each type of traders. The main difference between these and other sentiment indexes is that these indexes measure investor sentiment based on actual positions taken by each type of traders, while most sentiment indexes are based on the opinions of financial analysts and newsletter writers. The definition of large speculators, large hedgers, and small traders follows from the CFTC's COT reports. See also 8.
2
The trader position information is believed to be important in modern days than before because it provides an opportunity to spot the movement of large hedge funds, futures funds, and other large players. William O'Neil, chief futures strategist of Merrill Lynch, made a comment that people are watching this report much more than they used to because of the significant increase in fund's participation in the market, and investors do not want to get caught on the wrong side of a trend when the funds are moving in or out the market (Wall Street Journal, May 2, 1994) .
The study of the sentiment by type of traders based on trader actual positions is important for three reasons. First, it allows for an explicit analysis of the usefulness of trader-position information contained in the COT reports. Second, it teaches us about biases in the market forecasts of futures traders. Third, it enables us to earn extra returns by exploiting those biases in agricultural futures markets.
The principal findings are that the sentiments of both large speculators and large hedgers are valuable timing indicators in the agricultural futures markets, but they provide opposite forecasts. Large speculator sentiment is a price-continuation indicator. Contrary to popular beliefs, large hedger sentiment is a contrary indicator.
3 Small trader sentiment hardly forecasts future market movements. Various sentiment-based timing strategies were investigated and compared, and the findings revealed that the combination of extreme large trader sentiments provides the strongest timing signal. The source of return predictability was also examined, and the conclusions drawn were that the results are generally consistent with the hedging-pressure theory in which it is argued that hedgers tend to pay risk premiums to speculators in order to transfer nonmarketable risks, and that futures risk premiums are correlated with hedgers' net positions. Thus, the contrary signal provided by hedger sentiment roughly reflects hedging-pressure effects in futures markets. Moreover, it was found that hedging-pressure effects tend to last for longer horizons than what have been recognized and examined in the extant literature (e.g., Bessembinder, 1992; De Roon, Nijman, & Veld, 2000) . Unlike Rockwell (1967) and Chang (1985) , no evidence was found of superior forecasting ability possessed by large speculators. Therefore, that speculator sentiment forecasts price continuations simply indicates that large speculators in these markets earn returns for the bearing of risk.
LITERATURE REVIEW
Several studies have investigated the usefulness of various opinionbased sentiment indexes for forecasting returns in equity markets. Solt and Statman (1988) found no statistically significant relation between the sentiment of investment newsletter writers and subsequent stock returns. De Bondt (1993) found that individual investors surveyed by the 3 Market analysts or newsletter writers argued that hedgers often sit on the right side of a market. For example, Briese (1994, p. 20) wrote: "(I)f you follow only one market, the S&P 500 would be a good choice . . . They (commercials) have shown an uncanny knack for spotting opportunities in the S&P. Historically, a bearish signal has been generated whenever commercials held more short than long contracts." American Association of Individual Investors (AAII) forecasted future stock prices by extrapolating from price trends. Clarke and Statman (1998) showed that the Bullish Sentiment Index hardly is useful for market timing. More recently, Fisher and Statman (2000) studied the sentiments of three groups of investors-small investors, newsletter writers, and Wall Street strategists-and found that the sentiments of both small investors and Wall Street strategists were reliable contrary indicators for future S&P 500 stock returns, but no statistically significant relation between the sentiment of newsletter writers and stock returns was uncovered. The above studies focus on return predictability of opinionbased sentiments in equity markets. Sanders, Irwin, and Leuthold (1997) investigated the usefulness of the Consensus Bullish Index for forecasting returns in futures markets, and concluded that the sentiment index hardly forecasts futures prices.
Based on causal observations and simple analyses in futures markets, Briese (1994) , Arnold (1995) , along with Apogee and other investment newsletters, argued that large hedger positions might be a useful straight buying or selling indicator. The results presented here, however, from a comprehensive statistical analysis of the six actively traded agricultural markets, do not support this contention. On the contrary, it was revealed that speculator sentiment provides a valuable straight buying or selling signal. Hedger sentiment is a reliable contrary indicator, i.e., investors are advised to go short when hedgers are turning bullish, and to go long when they are turning bearish.
This study also is related to the hedging-pressure theory that dates back to Keynes (1930) and Hicks (1939) . The hedging-pressure theory views futures premiums as directly linked to hedgers' net positions (e.g., Hirshleifer, 1988 Hirshleifer, , 1990 Stoll, 1979) . Hedging pressure results from risks that hedgers cannot, or do not want to trade because of market frictions, such as high transaction costs and severe information asymmetries. Therefore, hedgers who use futures markets to avoid risks tend to pay a significant premium to speculators for this insurance. Bessembinder (1992) and De Roon et al. (2000) provided empirical evidence of hedgingpressure effects in broad futures markets, although they did not attempt to measure the extent of hedging pressure effects. Chang (1985) employed a nonparametric approach to examine whether and how price movements in three agricultural futures markets were related to the net positions of large speculators and large hedgers. He found that prices rose more often than expected on a random basis in months when large speculators had net long positions and fell more than expected in months when large hedgers had net long positions. Though it is not the primary interest of this study to test the validity of hedging-pressure theory, a methodology, similar to that of Rockwell (1967) , was used to examine the source of return predictability in agricultural futures markets.
METHODOLOGY AND DATA
Measuring Investor Sentiment
An investor-sentiment index, similar to the COT index in the marketplace, was constructed for each type of trader, based on current aggregate positions and historical extreme values over the previous three years. The sentiment of trader type i in market j at week t is measured as (1) where is the aggregate position for trader type i at week t detrended using total open interest, i represents large speculators, large hedgers, and small traders, respectively, aggregate position is defined as long open interest less short open interest, and and represent historical maximum and minimum aggregate positions for trader type i in market j over the previous three years. 4 The investor-sentiment index, rather than net positions or excess long (or short) positions, is chosen to study return predictability in futures markets for the following reasons. First, the sentiment index is similar in nature to other sentiment indexes in the market place, and widely accepted by futures participants. Second, the sentiment index provides a more-intuitive reading of trader actions than the number of long or short contracts. Finally, this measure of investor sentiment allows for comparisons of return predictability across futures markets, while raw positions make the comparisons impossible due to the diverse structure across futures markets.
Return Predictability and Investor Sentiment
To assess whether investor sentiment forecasts future market movements, following Solt and Statman (1988) and Fisher and Statman (2000) , the relation between the level of sentiment of each type of
traders and subsequent returns in a futures market was examined. The empirical model used is of the following form
where represents percentage returns in market j in the subsequent nonoverlapping K weeks, K ϭ 2, 4, 6, 8, and 12, and i represents large speculators, large hedgers, and small traders, respectively.
Unlike the studies in equity market (e.g., Clarke & Statman, 1998) , this analysis focuses on the value of forecasts in shorter horizons because the life cycle of a futures contract usually is no more than 3 months (12 weeks).
5 A positive slope coefficient of eq. (2) suggests that the sentiment of a trader group is a straight buying or selling indicator, while a negative slope coefficient implies that the sentiment of a trader type is a contrary indicator.
Various sentiment-based timing strategies were examined. Following the standard practice in empirical finance to study return premiums in equity markets by comparing the returns of equally weighted portfolios, sentiment of a trader type on its median was sorted into two groups: bullish (above-the-median) sentiment group and bearish (below-the-median) sentiment group. The mean holding period return in subsequent periods was calculated for each trader type and the excess return of bullish sentiment group over bearish sentiment group. 6 The mean access return represents the average return for a strategy of simultaneously buying bullish sentiment group and selling bearish sentiment group. If the mean return for the bullish (bearish) sentiment group for a trader type is positive (negative), the sentiment of the type of trader forecasts price continuations. Conversely, if the mean return for the bullish (bearish) sentiment group for a type of trader is negative (positive), the sentiment of the type of trader forecasts price reversals.
To enhance forecast reliability, further investigations were performed into whether the extreme level of investor sentiment provides a stronger timing signal. To test this conjecture, the sentiment of a type of traders was sorted into five groups, and focus was on the mean holding-period
return of the extremely bullish group (top 20%), the extremely bearish group (bottom 20%), and the excess return of the extremely bullish group over the extremely bearish group in subsequent periods. The above procedure allows us to see that the sentiments of large speculators and large hedgers are valuable for forecasting future market movements, but they provide opposite forecasts. Therefore, it is conceivable that combining the sentiments of the two types of large traders provides a more-reliable tool for forecasting. Two sets of hypotheses are formulated to test the usefulness of the combination of large trader sentiment for forecasting. First, the bullish speculator sentiment, together with the bearish hedger sentiment, predicts positive futures returns, whereas the bearish speculator sentiment, along with the bullish hedger sentiment, forecasts negative returns. Second, extremely bullish speculator sentiment, together with extremely bearish hedger sentiment, predicts positive returns, whereas extremely bearish speculator sentiment, along with extremely bullish hedger sentiment, predicts negative returns. These hypotheses were tested by assessing the mean return for the group with (extremely) bullish speculator sentiment, together with (extremely) bearish hedger sentiment, and for the group with (extremely) bearish speculator sentiment, along with (extremely) bullish hedger sentiment in subsequent periods.
Finally, the source of return predictability in futures markets was examined. The contrary signal provided by hedger sentiment tends to reflect hedging-pressure effects in futures markets. That large speculator sentiment forecasts price continuations is likely to represent either risk premiums paid by hedgers, or superior forecasting ability of large speculators, or both. A methodology, similar to that of Rockwell (1967) , was used to test the source of return predictability in these agricultural futures markets. In particular, the hedging pressure effect was defined as the return earned by a hypothetical trader who follows a naïve strategy of being long when hedgers are (extremely) bearish and short when hedgers are (extremely) bullish. The return for a simple strategy by the trader that is contrary to large hedger sentiment roughly measures the extent of hedging pressure effect in the market.
7 A positive mean return earned by large speculators in excess of the hedging-pressure effect represents superior forecasting ability of large speculators.
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It should be noted that bullish hedger sentiment does not necessarily coincide with net long positions taken by hedgers, since observations with net short positions taken by hedgers outnumber those with net long positions by hedgers in all markets except corn over the sample period. For example, the number of observations with net short positions is 285 for wheat futures, with total number of observations of 375. However, it is safe to conclude that extremely bullish (bearish) hedger sentiment implies that large hedgers hold net long (short) positions in all markets.
Data
The weekly COT data on corn, soybeans, soymeal, wheat, cotton, and world sugar futures markets over the period from January 1993 to March 2000 was obtained from Pinnacle Data Corporation (Webster, New York). The sample period is chosen because of the nonavailability of weekly data before October 1992. The six markets represent the most actively traded agricultural futures markets that have been extensively studied in prior research. The COT data include Tuesdays' closing positions aggregated for all outstanding contracts by commercial traders (large hedgers), noncommercial traders (large speculators), and small traders. 8 This information, published weekly on Fridays since November 1992, relates to closing positions on the preceding Tuesdays. Data also was obtained on corn, soybeans, soymeal, wheat, cotton, and world sugar Tuesdays' settlement prices over the same period. These data are collected from Datastream International. Table I provides summary statistics for weekly returns, sentiment by type of traders, and correlation matrix between sentiment by type of traders in the six futures markets over the sample period. Panel A of Table I shows that the average weekly return in these futures markets is rather small, with the exception of world sugar (in which the average weekly return is Ϫ0.134%, or an annualized return of 7%). It is positive only for corn and cotton futures. This implies that a simple trading strategy of consistently holding either a long or short position would not earn any significant profit in these markets. Panel B of Table I reports mean investor sentiment by type of traders. The average sentiment for each type of trader does not appear to vary significantly across the markets. However, the sentiment of the two types of large traders tends to be more variable than small trader sentiment. This suggests that small traders, on average, trade less actively than do large traders. From Panel C of Table  I , it is noted that the sentiments of large speculators and large hedgers are highly negatively correlated, so are the sentiments of small traders and large hedgers in the futures markets with the exception of wheat futures. The correlation coefficients between the sentiments of large speculators and large hedgers are Ϫ0.89, Ϫ0.94, Ϫ0.93, Ϫ0.90, Ϫ0.89, and Ϫ0.96 for corn, soybeans, soymeal, wheat, cotton, and sugar futures, respectively. Small trader sentiment tends to vary positively with large speculator sentiment for all except corn futures (in which the correlation coefficient is Ϫ0.06). The return for the agricultural portfolio is the arithmetic mean of the six commodity futures returns.
EMPIRICAL RESULTS
Level of Sentiment by Type of Traders and Futures Returns
Panels A, B, and C of Table II report the regression results of estimating eq. (2) for each type of trader in the agricultural markets. To save space, only estimated slope coefficients are reported. Panel A of Table II shows that the relation between large speculator sentiment and futures returns is positive for all except cotton futures in the period of 2 weeks, and statistically significant at the 10% level or higher for the forecasting periods of 4 weeks, 6 weeks, and 8 weeks, except for soybeans and cotton futures in the period of 8 weeks. Consider the relation between large speculator sentiment and holding-period returns in the period of 4 weeks for wheat futures, an increase of 1 percentage point in large speculator sentiment is associated, on average, with a 0.07 percentage-point increase in futures returns in the subsequent 4 weeks. The last row of Panel A reports the results estimated with time-series data pooled across the six futures markets. All the estimated slope coefficients are positive and statistically significant at the 1% level except for the periods of 2 weeks and 12 weeks. Consistent with the argument in Sanders et al. (1997) , pooling time-series data across markets increases the power of the tests. In addition, this approach provides a concise way of presenting and testing for return predictability of sentiment by type of traders in similar markets.
The regression results for large hedgers are reported in Panel B of Table II . Strikingly, the slope coefficient estimates are all negative, and statistically significant at the 10% level or higher for all except the periods of 2 weeks and 12 weeks. This suggests that an increase in large hedger sentiment is associated, on average, with a subsequent drop in futures prices. For example, an increase of 1 percentage point in hedger sentiment is associated, on average, with 0.07 percentage-point decrease in wheat futures returns in the subsequent 4 weeks. The results from pooled regressions indicate that the slope coefficients are all negative and statistically significant at the 1% level for the periods of 4 weeks, 6 weeks, and 8 weeks.
However, it does not appear that small trader sentiment is useful for predicting futures returns. As shown in Panel C of Table II , all slope coefficient estimates are not statistically significant. This is in line with the evidence reported in Table I , that small traders tend to be passive traders.
In sum, the regression results show that large speculator sentiment provides a straight buying and selling signal, large hedger sentiment is a contrary indicator, and small trader sentiment does not predict future The regression results are from the estimation of eq. (2) with weekly observations. Only slope coefficients are reported. The numbers in parentheses are t-statistics under the null hypothesis that the relevant parameter is zero, computed using White (1980) heteroskedasticity consistent standard errors.
market movements. Therefore, in the subsequent analysis, attention will be focused on timing strategies based on the sentiments of large speculators and large hedgers in the periods of 2 weeks, 4 weeks, 6 weeks, and 8 weeks.
9
Given the above results, it would be expected that bullish speculator sentiment predicts positive returns, while bearish speculator sentiment predicts negative returns. Conversely, bullish hedger sentiment predicts negative returns, and bearish hedger sentiment predicts positive returns. To test these hypotheses, large trader sentiment on its median was sorted into two groups: H and L. H represents the group with bullish (abovethe-median) sentiment, and L represents the group with bearish (belowthe-median) sentiment. The average holding-period return for H and L in the subsequent periods is calculated. Also calculated is the mean return for HML, which represents a strategy of simultaneously buying H and selling L. These results, which are broadly consistent with the previous evidence, are reported in Panels A and B of Table III .
Panel A of Table III presents the result for large speculators. The mean return for H is positive for all except soybeans, soymeal, and wheat futures in the period of 2 weeks, but is not statistically significant different from zero, except for corn futures and the agricultural portfolio in the periods of 4 weeks, 6 weeks, and 8 weeks. The mean return for L is negative, and significant for all forecasting periods except the period of 2 weeks, and for all markets except cotton futures. For the futures portfolio, the mean return for L is Ϫ1.01%, Ϫ1.22%, and Ϫ1.44% in the subsequent periods of 4 weeks, 6 weeks, and 8 weeks, respectively. This result suggests that speculator sentiment based on the deviation from its median tends to provide a more-reliable selling signal than a buying signal. The mean return for HML is positive and significant for all periods except the period of 2 weeks, and for all markets except cotton futures (in which it is significant at the 10% level only in the period of 4 weeks).
The results for large hedgers are reported in Panel B of Table III . As expected, the mean return for H is negative and significant for all except soybeans, wheat, and sugar futures in the period of 2 weeks. The average return for L is positive for all except soymeal, wheat, and sugar in the period of 2 weeks, and significant for all markets except soybeans and sugar futures. It is also noted that the mean return of selling H is larger than that of buying L, with the exception of corn futures. Again, this 9 The period of 2 weeks was kept in the subsequent analysis because, under certain circumstances, it was found that the sentiments of large speculators and large hedgers had some forecasting power in this short horizon. Investor sentiment is grouped on the basis of its medians. H represents the group with bullish (above-the-median) sentiment. L represents the group with bearish (below-the-median) sentiment. The numbers in parentheses are t-statistics under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West (1987) adjustment.
suggests that large hedger sentiment provides a more reliable selling signal than a buying signal. 10 The mean return for HML is negative and statistically significant at the 10% level or higher for all periods except the period of 2 weeks (in which it is significant for corn and cotton futures, as well as the agricultural portfolio). Consider the agricultural portfolio for the period of 4 weeks, buying L and selling H produce a return of 0.73% and 1.13%, respectively, while a strategy of simultaneous buying L and selling H gives rise an average return of 1.85%.
Extreme Levels of Large Trader Sentiments and Futures Returns
From practitioners' perspective, it is of importance to identify a morereliable and more-profitable sentiment-based timing strategy. In this and the subsequent subsections, certain sentiment based timing strategies are examined, aiming at identifying the most-reliable and most-profitable timing strategy. The previous result indicates that the sentiments of large speculators and large hedgers forecast futures returns. As an extension of the result, it is expected that the extreme level of large trader sentiment would provide a stronger market-timing signal. Specifically, extreme speculator sentiment is correlated more positively with future market movements. Conversely, extreme hedger sentiment is correlated more negatively with future market movements. These hypotheses were tested by sorting large trader sentiment into five groups, with focus on the mean return for the group with extremely bullish sentiment (top 20%) and for the group with extremely bearish sentiment (bottom 20%) in the subsequent periods of 2 weeks, 4 weeks, 6 weeks, and 8 weeks. Let EH represent the group with extremely bullish sentiment (top 20%), and EL represent the group with extremely bearish sentiment (bottom 20%). The mean return for EH and EL is reported in Panels A and B of Table IV . Also reported is the return for EHML that represents a strategy of simultaneously buying EH and selling EL.
Panel A of Table IV presents the results for large speculators. The mean return for EH is positive for all except soybeans and soymeal futures in the period of 2 weeks, and is significantly different from zero 10 The evidence that the sentiments of large hedgers based on the median provide a more reliable selling signal than a buying signal may not necessarily contradict the hedging-pressure theory that does not specify this asymmetry in futures risk premiums. This is likely due to that fact that the number of observations with net short positions taken by hedgers exceeds the number of observations with net long positions, except for corn futures. See also 7. Nevertheless, the evidence generally confirms the previous regression results. In the later analysis, more reliable forecasts provided by investor sentiment were uncovered. EH represents the group with extremely bullish sentiment (top 20%). EL represents the group with extremely bearish sentiment (bottom 20%). EHML represents a strategy of buying EH and selling EL. The numbers in parentheses are t-statistics under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West (1987) adjustment.
for all markets except sugar futures, and for all periods except the period of 2 weeks (in which it is significant only for corn futures). The mean return for EL is negative for all except cotton futures in the period of 2 weeks, and is statistically significant for all forecasting periods except the period of 2 weeks, and for all markets except corn and cotton futures. Notice that the absolute average return for EH generally is larger than that for EL, with the exception of soybeans and sugar futures, suggesting that extremely bullish speculator sentiment provides a more-reliable buying signal than a selling signal. The mean return for HML is positive and statistically significant for all except the period of 2 weeks. For example, the average return for HML in the portfolio is 3.22% in the period of 6 weeks. This suggests that simultaneously buying EH and selling EL, on average, produce an average return of about 3% in the subsequent 6 weeks. In contrast, the results for large hedgers reported in Panel B of Table IV show that the mean return for EH is negative and statistically significant for all periods except the period of 2 weeks, and for all markets except cotton futures. The mean return for EL is positive and statistically significant for all except soybeans and sugar futures. Consider the holding period of 4 weeks in the agricultural portfolio, the mean return of selling EH and buying EL is about 1.43% and 1.60% in the subsequent period of 4 weeks, respectively, and the mean return of simultaneously buying EH and selling EL is 2.97%. It appears that extremely large hedger sentiment is, on average, a stronger timing indicator than extremely large speculator sentiment. This can be seen from the mean return for EHML in Panels A and B of Table IV. The mean return for EHML based on large hedger sentiment is larger in absolute terms than that based on large speculator sentiment.
Combinations of Large Trader Sentiments and Futures Returns
It has been shown that the sentiments of both large speculators and large hedgers predict futures returns, but they provide opposite forecasts. A logical extension of this finding is that the combination of the large trader sentiments may provide a more-reliable market-timing signal. This conjecture is tested using the two sets of hypotheses previously formulated in the Methodology and Data section.
To test the first set of hypotheses, large trader sentiment is sorted on its median into two groups: C and D. C represents the group with bullish (above-the-median) speculator sentiment, together with bearish (below-the-median) hedger sentiment. D represents the group with bearish (below-the-median) speculator sentiment, together with bullish (above-the-median) hedger sentiment. The mean return is calculated for C and D in the subsequent periods of 2 weeks, 4 weeks, 6 weeks, and 8 weeks.
The results are presented in Panel A of Table IV . Also reported is the mean return for CMD that represents a strategy of simultaneously buying C and selling D. The mean return for C is positive and significant for all markets except soybeans and sugar futures, and for all holding periods except the period of 2 weeks (in which it is significant only for corn futures). As expected, the mean return for D is negative and significant for all periods except the period of 2 weeks, and for all markets except cotton futures. The mean return for CMD is positive and significant for all markets and for all holding periods. The combination of large trader sentiments appears to be a stronger timing indicator than bullish or bearish large trader sentiments alone (see Table II ). However, this timing strategy may not necessarily be superior to that based on the extreme large trader sentiments (see Table IV ). For example, buying one wheat futures contract when hedgers are extremely bearish generates an average return of 2.89% in the period of 4 weeks, while buying one futures contract when speculators are bullish and hedgers are bearish gives rise to a return of only 0.91%. Similarly, selling one wheat futures contract when hedger are extremely bullish gives rise to an average return of 1.67%, while selling one futures contract when speculators are bearish and hedgers are bullish gives an average return of only 1.26%.
The second set of hypotheses is tested by forming two groups based on large trader sentiment: F and G. F represents the group with extremely bullish speculator sentiment (top 20%), along with extremely bearish hedger sentiment (bottom 20%), and G represents the group with extremely bearish speculator sentiment (bottom 20%), along with extremely bullish hedger sentiment (top 20%). The mean return is calculated for F and G in the subsequent periods of 2 weeks, 4 weeks, 6 weeks, and 8 weeks. The results are reported in Panel B of Table V. The mean return for F is positive and significant for all markets except sugar futures, and for all periods except the period of 2 weeks (in which it is significant for corn, wheat, cotton futures, as well as the portfolio). The mean return for G is uniformly negative and statistically significant for all markets except corn futures, and for all periods except the period of 2 weeks. It appears that the timing strategy of buying F consistently *The numbers in parentheses are t-statistics under the null hypothesis that the relevant parameter is zero, and are corrected for heteroskedasticity and autocorrelation based on Newey-West adjustment. † C represents the group with bullish (above-the-median) speculator sentiment together with bearish (below-the-median) hedger sentiment. D represents the group with bearish (belowthe-median) speculator sentiment along with above-the-median hedger sentiment. ‡ F represents the group with extremely bullish speculator sentiment (top 20%) together with extremely bearish hedger sentiment (bottom 20%). G represents the group with extremely bearish speculator sentiment (bottom 20%) together with extremely bullish hedger sentiment (top 20%).
outperforms the strategy of selling G, with the exception of sugar futures, suggesting that extremely bullish speculator sentiment, together with extremely bearish hedger sentiment, are more valuable for forecasting future returns than extremely bearish speculator sentiment, along with extremely bullish hedger sentiment. The mean return for FMG is both economically and statistically significant for all markets and for all forecasting periods. This result indicates that the combination of extreme large trader sentiments, on average, provides the most reliable forecast when compared to other alternatives. For example, simultaneously buying F and selling G in the agricultural portfolio approximately give rise to an average annualized holding-period return of 18.9%, 43.8%, 31.9%, and 24.6% in the subsequent periods of 2 weeks, 4 weeks, 6 weeks, and 8 weeks, respectively.
11 This return is, on average, larger than that for CMD, EHML, or HML for a futures market in the relevant period.
Hedging Pressure Effects vs. Superior Forecasting Skills of Large Speculators
We have shown that large trader sentiments forecast future market movements. It is possible to question what explains return predictability in futures markets. The finance literature postulates that hedger pressure is an important determinant of futures risk premiums. The use of hedging pressure as an explanation of futures premiums dates back to Keynes (1930) and Hicks (1939) . The hedging-pressure theory argues that hedgers in futures markets who wish to transfer nonmarketable risks have to, and are willing to, pay risk premiums to speculators for the bearing of risk, suggesting that positive returns should be earned for a simple strategy of being long when hedgers are net short and short when hedgers are net long. The results presented in this article generally confirm hedging-pressure effects in the agricultural markets, namely, when hedgers are (extremely) bullish, they roughly hold net long positions, and, therefore, the futures price is expected to fall in order to compensate large speculators for taking short positions on the other side of the market, and vice versa.
12 In addition, it has been shown that hedging-pressure effects tend to last for longer horizons (up to 8 weeks) than what have been examined previously in the literature. Furthermore, it may be interesting to ask whether speculators in these agricultural futures markets earn higher returns than what have been paid by hedgers, or equivalently, do large speculators possess superior forecasting ability? To examine this issue, a methodology similar to that of Rockwell's (1967) was employed. Specifically, the hedging pressure effect is defined as the return earned by a hypothetical trader who follows a naïve strategy of being long when hedgers are (extremely) bearish, and short when hedgers are (extremely) bullish. The difference between the return earned by large speculators and that earned by the naïve trader represents superior forecasting ability of large speculators. Let J(L) represent the group with bullish (bearish) speculator sentiment, and K(M) represent the group with bearish (bullish) hedger sentiment. The grouping of bullish or bearish sentiment is based on the median sentiment. The mean return of buying (selling) K(M) roughly captures the hedging pressure effect. JMK (LMM) is a strategy of buying J(L) and selling K(M), and the mean return for JMK (LMM) measures superior forecasting ability of large speculators. In particular, a positive return for JMK and a negative return for LMM suggest that large speculators tend to possess superior forecasting ability. Similarly, let P(Y) represent the group with extremely bullish (bearish) speculator sentiment, and Q(Z) represent the group with extreme bearish (bullish) hedger sentiment. The mean return of buying (selling) Q(Z) captures the hedging-pressure effect, which is the average return earned by the naïve trader. PMQ (YMZ) is a strategy of buying P(Y) and selling Q(Z). A positive return for PMQ and a negative return for YMZ suggest that large speculators may have superior forecasting skills. Panels A and B of Table VI present the evidence of superior forecasting ability of large speculators in the six agricultural futures markets. Unlike Rockwell (1967) and Chang (1985) , who showed that large speculators in agricultural markets (wheat in Chang's study) possessed superior forecasting ability, no evidence is found of superior forecasting skills of large speculators. A positive return for JMK and a negative return for LMM only occur in soymeal and sugar futures for all the periods, but none is significant. The return for PMQ is positive for corn and wheat futures for all the periods, suggesting that speculators may possess certain superior forecasting ability on the long side, but insignificant. The mean return for YMZ is negative for wheat futures in the periods of 4 weeks, 6 weeks, and 8 weeks, but again insignificant. For the agricultural portfolio, the return for JMK, LMM, PMQ, and YMZ is neither economically nor statistically significant. This suggests that large *JMK represents a strategy of buying J and selling K. LMM represents a strategy of buying L and selling M. J represents the group with bullish speculator sentiment. K represents the group with bearish hedger sentiment. L represents the group with bearish speculator sentiment. M represents the group with bullish hedger sentiment. † PMQ is a strategy of buying P and selling Q. YMZ is a strategy of buying Y and selling Z. P represents the group with extremely bullish speculator sentiment (top 20%). Q represents the group with extremely bearish hedger sentiment (bottom 20%). Y represents the group with extremely bearish speculator sentiment (bottom 20%). Z is the group with extremely bullish hedger sentiment (top 20%).
speculators, on average, do not possess any superior forecasting ability in these agricultural futures markets.
CONCLUSIONS
The actual position-based sentiment by type of traders was studied in six actively traded agricultural futures markets-corn, soybeans, soymeal, wheat, cotton, and world sugar. It was found that large speculator sentiment is a price-continuation indicator. In contrast, large hedger sentiment is a contrary indicator. Small trader sentiment does not have any value for forecasting. Various sentiment-based timing strategies also were examined, and it was found that the combination of extreme large trader sentiments provides the strongest timing signal. This finding is of practical importance for futures traders. The implication is that buying when large speculators are extremely bullish and large hedgers are extremely bearish, and/or selling when large speculators are extremely bearish and large hedgers are extremely bullish in these agricultural futures markets consistently generate both economically and statistically significant profits. The evidence that large hedger sentiment forecasts price reversals is consistent with the hedging-pressure theory in which it is argued that, to transfer nonmarketable risks, hedgers are willing to pay risk premiums to speculators. Thus, hedging-pressure effects explain the return predictability in these agricultural futures markets. Moreover, the hedgingpressure effects tended to last for longer horizons (up to 8 weeks) than what have been recognized and studied in the literature. Further examination was conducted of whether large speculators consistently earn more than what hedgers paid. It was found that it does not appear that large speculators possess any superior forecasting skills. This result differs from the findings in Rockwell (1967) , Chang (1985) , and Chang, Pinegar, and Schachter (1997) in which it had been shown that large speculators tended to be associated with superior forecasting ability in agricultural futures markets.
This study contributed to the literature in two ways. First, it examined the usefulness of investor sentiment based on trader actual positions for predicting agricultural futures returns. Second, it showed that hedging-pressure effects tend to prevail in the agricultural futures markets, and may last for longer horizons than those have been investigated in extant literature. Much works remain to be done in studying the determinants of investor sentiment and the value of forecasts based on trader sentiment in other futures markets.
